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4618 b.p. 



1/1 31/11 

atg aaa cca eta gca ate cca get aac cat gga gtt atg ggc cag cag gag aaa cac tea 
MKPLAIPANHGVMGQQEKHS 
61/21 91/31 

ctt ect gca gat ttc aca aaa ctg cat ctt act gae agt etc cac cca cag gtg ace cac 
LPADFTKLHLTDSLHPQVTH 
121/41 151/51 

gtt tct tct age cat tea gga tgt agt ate act agt gat tct ggg age age agt ctt tct 
VSSSHSGCSITSDSGSSSLS 
181/61 211/71 

gat ate tac cag gee aca gaa age gag get ggt gat atg gac ctg agt ggg ttg cca gaa 
DIYQATESEAGDMDLSGLPE 
241/81 271/91 

aca gca gtg gat tec gaa gac gac gac gat gaa gaa gae att gag aga gca tea gat cet 
TAVDSEDDDDEEDIERASDP 
301/101 331/111 

ctg atg age agg gac att gtg aga gac tgc eta gag aag gac cca att gac egg aca gat 
LMSRDIVRDCLEKDPIDRTD 
361/121 391/131 

gat gac att gaa caa etc ttg gaa ttt atg cac cag ttg cct get ttt gee aat atg aca 
DDIEQLLEFMHQLP A F A N M T 
421/141 451/151 

atg tea gtg agg ega gaa etc tgt get gtg atg gtg ttc gca gtg gtg gaa aga gca ggg 
MSVRRELCAVMVFAVVERAG 
481/161 511/171 

acc ata gtg tta aat gat ggt gaa gag ctg gac tec igg tea gtg att etc aat gga tct 
TIVLNDGEELDSWSVILNGS 
541/181 571/191 

gtg gaa gtg act tat cca gat gga aaa gca gaa ata ctg tgc atg gga aat agt ttt ggt 
VEVTYPDGKAEILCMGNSFG 
601/201 631/211 

gtc tct cct acc atg gac aaa gaa tac atg aaa gga gtg atg aga aca aag gtg gat gac 
VSPTMDKEYMKGVMRTKVDD 
661/221 691/231 

tgc cag ttt gtc tgc ata gee cag caa gat tac tgc cgt att etc aat caa gta gaa aag 
CQFVCIAOODYCRILNOVEK 
721/241 751/251 

aac atg caa aaa gtt gaa gag gaa gga gag att gtt atg gtg aaa gaa cac ega gaa ctt 
MMQKVEEEGEIVM V K E H R £ L 
781/261 811/271 

gat ega act gga aca aga aag gga cac att gtc ate aag ggt acc tea gaa agg tta aca 
D R T G T RKGHIVIKGTSERLT 
841/281 871/291 

atg cat ttg gtg gaa gag cat tea gta gta gat cca aca ttc ata gaa gac ttt ctg ttg 
MHLVEEHSVVDPTFIEDFLL 
901/301 931/311 

acc tat agg act ttt cn tct age cca atg gaa gtg ggc aaa aag tta ttg gag tgg ttt 
TYRTFLSSPMEVGKKLLEWF 
961/321 991/331 

aat gac ccg age etc agg gat aag gtt aca egg gta gta tta ttg igg gu aat aat cac 
M D PSLRDKVTRVVLLWVMNH 
1021/341 1051/351 

ttc aat gac ttt gaa gga gat cct gca atg act ega ttt tta gaa gaa ttt gaa aac aat 
FNDFEGDPAMTRFLEEFENN 



cNMP-BD 



REM 
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1081/361 1111/371 

ctg gaa aga gag aaa atg ggt gga cac eta agg ctg ttg aat ate geg tgt get get aaa 
LEREKMGGHLRLLNIACAAK 
1141/381 1171/391 

gca aaa aga aga ttg atg acg tta aca aaa cca tec cga gaa get cct ttg cct ttt ate 
A K R R L MTLTKPSREAPLPFl 
1201/401 1231/411 

tta ett gga ggc tct gag aag gga ttt gga ate ttt gtt gac agt gta gat tea ggt age PDZ 

LLGGSEKGFGIFVDSVDSGS 

1261/421 1291/431 

aaa gea act gaa gca gge ttg aaa egg ggg gat eag ata tta gaa gta aat ggc caa aac 
KATEAGLKRGDOILEVNGQN 
1321/441 1351/451 

ttt gaa aac att cag ctg tea aaa get atg gaa att ett aga aat aac aca cat tta tct 
FENIQLSKAMEILRNNTHLS 
1381/461 1411/471 

ate act gtg aaa ace aat tta ttt gta ttt aaa gaa ett eta aca aga ttg tea gaa gag 
ITVKTNLFVF KELLTRLSEE 
1441/481 1471/491 

aaa aga aat ggt gee ccc cac ett cct aaa att ggt gac att aaa aag gee agt cgc tac 
KRNGAPHLPKIGDIKKASRY 
1501/501 1531/511 

tee att cca gat ett get gta gat gta gaa eag gig ata gga ett gaa aaa gtg aac aaa 
SIPDLAVDVEQVIGLEKVNK 
1561/521 1591/531 

aaa agt aaa gee aac act gtg gga gga agg aac aag ctg aaa aag ata etc gac aag act 
KSKANTVGGRNKLKKILDKT 
1621/541 1651/551 

egg ate agt ate ttg cca cag aaa cca tac aat gat att ggg att ggt cag tct caa gat 
RISILPQKPYNDIGIGQSQD 
1681/561 1711/571 

gac age ata gta gga tta agg cag aca aag cac ate cca act gca ttg cct gtc agt gga 
DSIVGLRQTKHIPTALPVSG 
1741/581 1771/591 

acc tta tea tec agt aat cct gat tta ttg cag tea cat cat cgc att tta gac ttc agt 
TLSSSNPDLLQSH H R 1 L D F S 
1801/601 1831/611 

get act cct gac ttg cca gat caa gtg eta agg gtt ttt aag get gat cag caa age cgc 
ATPDLPDOVLRVFKADOOSR 
1861/621 1891/631 

tac ate atg ate agt aag gac act aca gca aag gaa gtg gtc att cag get ate agg gag RA 

YIMISKDTTAKEVVIOAFRE 

1921/641 1951/651 

ttt get gtt act gee acc ecg gat caa tat tea eta tgt gag gtc tct gtc aca cct gag 
FAVTATPDOYSLCEVSVTPE 
1981/661 2011/671 

gga gta ate aaa caa aga aga ett cca gat cag ett tec aaa ett gca gac aga ata caa 
GVIKORRLPPOLSKLADRIO 
2041/681 2071/691 

ctg agt gga agg tat tat ctg aaa aac aac atg gaa aca gaa act ett tgt tea gat gaa 
LSGRYYLKNNME TETLCSDE 
2101/701 2131/711 

gat get cag gag ttg ttg aga gag agt caa att tec etc ett cag etc age act gtg gaa 
DAQELLRESQI SLLQLSTVE 
2161/721 2191/731 

gtt gca aca cag etc tct atg cga aat ttt gaa etc ttt cgc aac att gaa cct act gaa 
VATOLSMRNFELFRNIEPTE 
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2221/741 225in51 

tat ata gat gat tta ttt aaa etc aga tea aaa acc age tgt gcc aac ctg aag aga ttt 
YTDDLFKLRSKTSCANLKRF 
2281/761 2311/771 

gaa gaa gtc att aac cag gaa aca ttt tgg gta gca tct gaa att etc aga gaa aca aac 
EEVINOETFWVASEILRET-N 
2341/781 237in91 

cag ctg aag agg atg aag ate att aag cat ttc ate aag ata gca ctg cac tgt agg gaa 
QLKRMKIIKHFIKIALHCRE 



2401/801 



2431/811 



CDC25 



tgc aag aat ttt aac tea atg ttt gca ate ate agt ggc eta aac ctg gca cea gtg gca 
CKNFNSMFAIISGLNLAPVA 
2461/821 2491/831 

aga ctg cga acg ace tgg gag aaa ctt ccc aat aaa tac gaa aaa eta ttt caa gat etc 
RLRTTWEKLPNKYEKLFQDL 
2521/841 2551/851 

caa gac ctg m gat cct tec aga aac atg gca aaa tat cgt aat gtt etc aat agt caa 
ODLFDPSRNMAKYRNVLNSO 
2581/861 2611/871 

aat eta caa cct cec ata ate cct eta ttc cea gtt ate aaa aag gat etc acc ttc ctt 
NLQPPIIPLFPVIKKDLTFL 
2641/881 2671/891 

cac gaa gga aat gac tea aaa gta gac ggg ctg gtc aat ttt gag aag eta agg atg att 
HEGNDSKVDGLVNFEKLRM I 
2701/901 2731/911 

gca aaa gaa att cgt cac gtt ggc cga atg get tea gtg aac atg gac cct gee etc atg 
AKEIRHVGRMASVNMDPALM 
2761/921 2791/931 

ttc agg act egg aag aag aaa tgg egg agt ttg ggg tct etc age cag ggt agt aca aat Insertion 
FRTRKKKWRSLGSLSQGSTN Unique tO 

2821/941 2851/951 GRF4 

gca aca gtg eta gat gtt get cag aca ggt ggt eat aaa aag egg gta cgt cgt agt tec 
ATVLDVAQTGGHKKRVRRSS 
2881/961 2911/971 

ttt etc aat gcc aaa aag ctt tat gaa gat gee caa atg get cga aaa gtg aag cag tac 
FLNAKKLYEDAQMAR K V K O Y 
2941/981 2971/991 

ctt tec aat ttg gag eta gaa atg gac gag gag agt ctt cag aca tta tct ctg cag tgt 
LSNLELEMDEESLOTLSLOC Continuation of the 
3001/1001 3031/1011 CDC25 domain 

gag cea gca acc aac aca ttg cct aag aat cct ggt gac aaa aag cct gtc aaa tec gag 
E P A T N T LPKNPGDKKPVKSE 
3061/1021 3091/1031 

acc tct cea gta get cea agg gca ggg tea caa cag aaa get cag tec ctg cea cag ccc 
TSPVAPRAGSQQKAQSLPQP 
3121/1041 3151/1051 

cag cag cag cea cea cea gca cat aaa ate aac cag gga eta cag gtt ccc gee gtg tec 
QQQPPPAHKINQGLQVPAVS 
3181/1061 3211/1071 

ctt tat cct tea egg aag aaa gtg ccc gta aag gat etc cea cct ttt ggc ata aac tct 
LYPSRKKVPVKDLPPFGINS 
3241/1081 3271/1091 

cea caa get tta aaa aaa att ctt tct ttg tct gaa gaa gga agt ttg gaa cgt cac aag 
PQALKKILSLSEEGSLERHK 
3301/1101 3331/1111 

aaa cag get gaa gat aca ata tea aat gca tct teg cag ctt tct tct cct cct act tct 
KQAEDTISNASSQLSSPPTS 
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3361/1121 3391/1131 

cca cag agt tct cca agg aaa ggc tat act ttg get ccc agt ggt act gtg gat aat ttt 
PQSSPRKGYTLAPSGTVDNF 
3421/1141 3451/1151 

tea gat tct ggt cac agt gaa att tct tea cga tec agt att gtt age aat teg tct ttt 
SDSGHSEISSRSSIVSNSSF 
3481/1161 3511/U71 

gac tea gtg cca gtc tea etg eac gat gag agg cgc cag agg cat tct gtc age ate gtg 
DSVPVSLHDERRQRHSVSIV 
3541/1181 3571/1191 

gaa aca aac eta ggg atg ggc agg atg gag agg egg ace atg att gaa cct gat cag tat 
ETNLGMGRMERRTMIEPDQY 
3601/1201 3631/1211 

age ttg ggg tec tat gca cca atg tec gag ggc cga ggc tta tat get aca get aca gta 
SLGSYAPMSEGRGLYATATV 
3661/1221 3691/1231 

att tct tct cca age aca gag gaa ett tec cag gat cag ggg gat cgc geg tea ctt gat 
ISSPSTEELSQDQGDRASLD 
3721/1241 3751/1251 

get get gac agt ggc cgt ggg age tgg aeg tea tge tea agt ggc tec eat gat aat ata 
AADSGRGSWTSCSSGSHDNl 
3781/1261 3811/1271 

cag acg ate cag cac cag aga age tgg gag act ett cca ttc ggg eat act cac ttt gat 
QTIQHQRSWETLPFGHTHFD 
3841/1281 3871/1291 

tat tea ggg gat cct gca ggi tta tgg gca tea age age cat atg gac caa att atg ttt 
YSGDPAGLWASSSHMDQIMF 
3901/1301 3931/1311 

tct gat cat age aca aag tat aac agg caa aat caa agt aga gag age ctt gaa caa gee 
SDHSTKYNRQNQSRESLEQA 
3961/1321 3991/1331 

cag tec cga gca age tgg gcg tct tec aca ggt tae tgg gga gaa gac tea gaa ggt gac 
QSRASWASSTGYWGEDSEGD 
4021/1341 4051/1351 

aca ggc aca ata aag egg agg ggt gga aag gat gtt tec an gaa gee gaa age agt age 
TGTIKRRGGKDVSIEAESSS 
4081/1361 4111/1371 

eta acg tct gtg act acg gaa gaa ace aag cct gtc ccc atg cct gee cac ata get gtg 
LTSVTTEETKPVPMPAHIAV 
4141/1381 4171/1391 

gca tea agt act aca aag ggg etc att gca cga aag gag ggc agg tat cga gag ccc ccg 
ASSTTKGLIARKEGRYREPP 
4201/1401 4231/1411 

ccc ace cct ccc ggc tac att gga att ccc att act gac ttt cca gaa ggg eac tec cat 
P T P P G Y IGIPITDFPEGHSH 

4261/1421 4291/1431 PY motifs 

cca gee agg aaa ccg ccg gac tac aac gtg gee ctt cag aga teg egg atg gtc gca cga 
PARK P P D Y NVALQRSRMVAR 
4321/1441 4351/1451 

tec tec gac aca get ggg cct tea tec gta cag cag cca cat ggg eat ccc ace age age 
SSDTAGPSSVQQPHGHPTSS 
4381/1461 4411/1471 

agg cct gtg aac aaa cct cag tgg cat aaa ccg aac gag tct gac ccg cgc etc gee cct 
RPVNKPQWHKPNESDPRLAP 
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4441/1481 4471/1491 

tat cag tec caa ggg ttt tec acc gag gag gat gaa gat gaa caa gtt tct get gtt tga 
YQSQGFSTEEDEDEQVSAV* 

4501/1501 4531/151 1 PDZ binding motif 

ggc aca gac ttt tct gga age aga gcg age eac ctg aaa gga gag cac aag aag acg tec 
GTDFSGSRASHLKGEHKKTS 
4561/1521 4591/1531 

tga gca ttg gag cct tgg aac tea eat tct gag gac ggt gga cca gtt tgc etc ctt c 
*ALEPWNSHSEDGGPVCLL 
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CDC25 Domain 

hGRF4 SQISLLQLSTVEVATQLSMRKFELFRNIEPTEYIDDLF KLRSKTSCANLKRFEEVIN 

dGRF4 SNVHFLHLNAYELAIQLTLQDFANFRQIESTEYVDELF ELRSRYGVPMLSKFAELVN 

hEpac SAEGLDLVSAKDLAGQLTDHDWSLFNSIHQVELIHYVLGPQHLRDVT-TANLERFMRRPN 

trLRasGRF2 KAECFETLSAZIELAEQITLLDHIVFRSIPYEEFLGQGW — MKLDKNERTPYIMKTSQHFN 

dSOS DEITLLTLHPLELARQLTLLEFEHYK17VKPSELVGSPWT--KKDKEVKSPNLLKIMKHTT 

hRasGRP VSLLFDHLEPEELSEHLTYLEFKSFRRISFSDYQNYLVN SCVKENPTMERSIALCN 

hGRF4 QETFWVASEILRETNQLKRI-SKIIKHFIKIALHCRECKNFNSMFAIISGIiNLAPVARLRTT 

dGRF4 REMFWWSEICAEHNIVRRJ-IKIVKQFIKIARHCKECRNFNSHFAIVSGLGHGAVSRLRQT 

hEpac ELQYWVATELCLCPVPGPRAQLLRKFIKLAAHLKEQKNLNSFFAVMFGLSNSAISRLAHT 

inRasGRF2 emsnlvasqimnyadissrphaiekwavadicrclhnyngvleitsalnrspiyrlkkt 

dSOS NVTRWIEKSITEAENYEERLAIMQRAIEVI-U-SVl^LELNNFNGILSIVAAtlGTASVyRLRlvT 

hRasGRP GISQWVQUMVLSRPTPQLRAEVFIKFIQVAQKLHQLQNFNTLMAVIGGLCHSSXSRLKET 

hGRF4 WEKLPNKYEKLFQDLQDLFDPSRmAKYRNVLNSQNL-QPPIIPLFPVTKKDLTFLHEGN 

dGRF4 WEKLPSKYQRLFNDLQDLMDP SRNMSK YRQLVSAEIXAQHP I IP FYP I VKKDLTFIHLGN 

hEpac WERLPHKVRKLYSALERLLDPSWNHRVYR-LALAKLS — PPVIPFMPLLLKDMTFIHEGN 

mRasGRF2 WAKVSKQTKALMDKLQKTVSSEGRFKNLR-ETLKNCN — PPAVPYLGMYLTDLAFIEEGT 

dSOS FQGLPERYRKFLEECRELSDDHLKKYQER-— L-RSIN~PPCVPFFGRYLTNILHLEEGK 

hRasGRP SSHVPHEINKVLGEMTELLSSSRNYDNYR-RAYGECT — DFKIPILGVHLKDLISLYEAJ-I 

it . ★ . • 



hGRF4 DSKVDG — LVNFEKLRMIAKEIRHVGRMASVNMDPALMFRTRKKK WRSLGSLSQGS 

dGRF4 DTRVDG — LINFEKLRMLAKEVRLLTHMCSSPYDLLSILELKGQSPSNALFSLNQMSASQ 

hEpac HTLVEN— LINFEKMRMMARAARMLHHCRSHNPVPLSPLRSRVSHLHEDSQVARISTCSE 

rnRasGRF2 PNFTEEG-LVNFSKMRMISHIIREIRQFQQTAYRIDQQP 

dSOS PDLLAKTELINFSKRRKVAEIIGEIQQYQNQPYCLNEES 

hRasGRP PDYLEDG-KVNVHKLLALYNHISELVQLQEVAPPLEANKDL 

hGRF4 TNATVLDVAQTGG HKKRVRRSSFLNAKKLYEDAQMARKVKQYLSNLELEMDEESLQ 

dGRF4 SNAAAGTV I AANAGQATIKRRKKSTAAPNPKKMFEEAQMVRRVKAYLNSLKILSDEDUjH 

hEpac QSLSTRSPASTWAYVQQLKVIDNQRELS 

inRasGRF2 KVIQYLLDKALVIDEDSLY 

dSOS TIRQFFEQLDPFNGLSDKQMSDYLY 

hRasGRP VHLLTLSLDLYYTEDEIY 

^ hGRF4 TLSLQCEPATNT 

dGRF4 KFSLECEPAHGS 

^ hEpac RLSRELEP 

§U mRasGRF2 ELSLKIEPRLPA 

2* ^SOS NESLRIEPRGCK 

^ hRasGRP ELSYAREPRNHR 
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6568 bp 

/translaiion="MKPLAIPANHGVMGQQEICHSLPADFTKLHLTDSLHPQVTHVSSS 

HSGCSlTSDSGSSSLSDlYQATESEAGDMDLSGLPETAVDSEDDDDEEDrERASDPLM 

SRDIVRDCLEKDPIDRTDDDIEOLLEFMHQLPAFANMTMSVRRELCAVMVFAVVERAG 

TIVLNDGEELDSWSVILNGSVEVTYPDGKAEILCMGNSFGVSPTMDKEYMKGVMRTKV 

DDCQFVCIAQQDYCRILNQVEKNMQKVEEEGEIVMVKEHRELDRTGTRKGHIVIKGTS 

ERLTMHLVEEHSVVDPTFreDFLLTYRTFLSSPMEVGKKLLEWFNDPSLRJDKVTRVVL 

LWVNNHFNDFEGDPAMTRFLEEFENNLEREKMGGHLRLLNIACAAKAKRR^ 

REAPLPFILLGGSEKGFGIFVDSVDSGSKATEAGLKRGDQILEVNGQNFENIQLSKAM 

EILR^INTHLS1TVKT^^.FVFKJELLTRLSEEKRNGAPHLPKIGDIKXASRYSIPDLAVD 

VEQVIGLEKVNKKSKANTVGGRKKLKKILDKTRISILPQKPYNDIGIGQSQDDSIVGL 

RQTKHIPTALPVSGTLSSSNPDLLQSHHRILDFSATPDLPDQVLRVFKADQQSRYIMI 

SKDTTAKEWIQAIREFAVTATPDQYSLCEVSVTPEGVIKQRRLPDQLSKLADRIQLS 

GRYYLKNNMETETLCSDEDAQELLRESQISLLQLSTVEVATQLSMRNFELFRNIEPTE 

YIDDLFKLRSKTSCANLKRFEEVINQETFWASEILRETNQLKRMKIIBCHFIFJ^ 

RECKNFNSI^AIISGLNLAPVARLRTTWEKLPKKYEKLFQDLQDLFDPSRNMAKYRN^ 

LNSQNLQPPIIPLFPVIKKDLTFLHEGNDSKVIXjLVNFEKLRMIAKBIRHVGRMASVN 

MDPALMFRTRKKKWRSLGSLSQGSTNATVLDVAQTGGHKKilVRRSSFLNAKKLYEDAQ 

mRKVKQYLSNLELEMDEESLQTLSLQCEPAThril.PKJ^PGDKKPVKSETSPV^ 

QQKAQSLPQPQQQPPPAHKINQGLQVPAVSLYPSRKKVPVKDLPPFGINSPQALKKIL 

SLSEEGSLERHKKQAEDTISNASSQLSSPPTSPQSSPRKGYTLAPSGTVDNFSDSGHS 

EISSRSSIVSNSSFDSVPVSLHDERRQRHSVSIVETOLGMGRMERRTMIEPDQYSLGS 

YAPMSEGRGLYATATVISSPSTEELSQDQGDRASLDAADSGRGSWTSCSSGSHDNIQT 

IQHQRSWETLPFGHTHFDYSGDPAGLWASSSHMDQIMFSDHSTKYNRQNQSRESLEQA 

QSRASWASSTGYWGEDSEGDTGTIKRRGGKDVSIEAESSSLTSVTTEETKPVPMPAHI 

AVASSTTKGLIARKEGRYREPPPTPPGYIGIPITDFPEGHSHPARKPPDYNVALQRSR 

MVARSSDTAGPSSVQQPHGHPTSSRPVNKPQWHKPNESDPRLAPYQSQGFSTEEDEDE 

QVSAV" I SEQ ID NO: 2] 

63, .4562 

BASE COUNT 1974 a 1400 c 1463 g 1731 t 
ORIGIN 

1 cttgccatcg tgagagattg gtacatgatg tgtaaattca gttcagcata tgtttcttca 
61 ttatgaaacc actagcaatc ccagctaacc atggagttat gggccagcag gagaaacact 
121 cacttcctgc agatttcaca aaactgcatc ttactgacag tctccaccca caggtgaccc 
181 acgtttcttc tagccattca ggatgtagta tcactagtga ttctgggagc agcagtcttt 
241 ctgatatcta ccaggccaca gaaagcgagg ctggtgatat ggacctgagt gggttgccag 
301 aaacagcagt ggattccgaa gacgacgacg atgaagaaga cattgagaga gcatcagatc 
361 ctctgatgag cagggacatt gtgagagact gcctagagaa ggacccaatt gaccggacag 
421 atgatgacat tgaacaactc ttggaattta tgcaccagtt gcctgctttt gccaatatga 
481 caatgtcagt gaggcgagaa ctctgtgctg tgatggtgtt cgcagtggtg gaaagagcag 
541 ggaccatagt gttaaatgat ggtgaagagc tggactcctg gtcagtgatt ctcaatggat 
601 ctgtggaagt gacttatcca gatggaaaag cagaaatact gtgcatggga aatagttttg 
66 1 gtgtctctcc taccatggac aaagaataca tgaaaggagt gatgagaaca aaggtggatg 
72 ] actgccagtt tgtctgcata gcccagcaag attactgccg tattctcaat caagtagaaa 
781 agaacatgca aaaagttgaa gaggaaggag agattgttat ggtgaaagaa caccgagaac 
841 ttgatcgaac tggaacaaga aagggacaca ttgtcatcaa gggtacctca gaaaggttaa 
901 caatgcattt ggtggaagag cattcagtag tagatccaac attcatagaa gactttctgt 
961 tgacctatag gacttttctt tctagcccaa tggaagtggg caaaaagtta ttggagtggt 
^ 1021 ttaatgaccc gagcctcagg gataaggtta cacgggtagt attattgtgg gtaaataatc 

^ 1081 acttcaatga ctttgaagga gatcctgcaa tgactcgatt tttagaagaa tttgaaaaca 

^ 1141 atctggaaag agagaaaatg ggtggacacc taaggctgtt gaatatcgcg tgtgctgcta 

^ 1 201 aagcaaaaag aagattgatg acgttaacaa aaccatcccg agaagctcct ttgcctttta 

3 1 261 tcttacttgg aggctctgag aagggatttg gaatctttgt tgacagtgta gattcaggta 

1321 gcaaagcaac tgaagcaggc ttgaaacggg gggatcagat attagaagta aatggccaaa 
^ 1381 actttgaaaa cattcagctg tcaaaagcta tggaaattct tagaaataac acacatttat 
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1441 ctatcactgt gaaaaccaat ttatttgtat ttaaagaact tctaacaaga ttgtcagaag 
1 501 agsiaaagaaa tggtgccccc caccttccta aaattggtga cattaaaaag gccagtcgct 
1 561 actccattcc agatcttgct gtagatgtag aacaggtgat aggacttgaa aaagtgaaca 
1621 aaaaaagtaa agccaacact gtgggaggaa ggaacaagct gaaaaagata ctcgacaaga 
1681 ctcggatcag tatcttgcca cagaaaccat acaatgatat tgggattggt cagtctcaag 
1741 atgacagcat agtaggatta aggcagacaa agcacatccc aactgcattg cctgtcagtg 
1 801 gaaccttatc atccagtaat cctgatttat tgcagtcaca tcatcgcatt ttagacttca 
1 861 gtgctactcc tgacttgcca gatcaagtgc taagggtttt taaggctgat cagcaaagcc 
1921 gctacatcat gatcagtaag gacactacag caaaggaagt ggtcattcag gctatcaggg 
1981 agtttgctgt tactgccacc ccggatcaat attcactatg tgaggtctct gtcacacctg 
2041 agggagtaat caaacaaaga agacttccag atcagctttc caaacttgca gacagaatac 
2101 aactgagtgg aaggtattat ctgaaaaaca acatggaaac agaaactctt tgttcagatg 
2161 aagatgctca ggagttgttg agagagagtc aaatttccct ccttcagctc agcactgtgg 
2221 aagttgcaac acagctctct atgcgaaatt ttgaactctt tcgcaacatt gaacctactg 
228 1 aatatataga tgatttattt aaactcagat caaaaaccag ctgtgccaac ctgaagagat 
2341 ttgaagaagt cattaaccag gaaacatttt gggtagcatc tgaaattctc agagaaacaa 
2401 accagctgaa gaggatgaag atcattaagc atttcatcaa gatagcactg cactgtaggg 
2461 aatgcaagaa ttttaactca atgtttgcaa tcatcagtgg cctaaacctg gcaccagtgg 
2521 caagactgcg aacgacctgg gagaaacttc ccaataaata cgaaaaacta tttcaagatc 
2581 tccaagacct gtttgatcct tccagaaaca tggcaaaata tcgtaatgtt ctcaatagtc 
2641 aaaatctaca acctcccata atccctctat tcccagttat caaaaaggat ctcaccttcc 
2701 ttcacgaagg aaatgactca aaagtagacg ggctggtcaa ttttgagaag ctaaggatga 
2761 ttgcaaaaga aattcgtcac gttggccgaa tggcttcagt gaacatggac cctgccctca 
2821 tgttcaggac tcggaagaag aaatggcgga gtttggggtc tctcagccag ggtagtacaa 
288 1 atgcaacagt gctagatgtt gctcagacag gtggtcataa aaagcgggta cgtcgtagtt 
294 1 cctttctcaa tgccaaaaag ctttatgaag atgcccaaat ggctcgaaaa gtgaagcagt 
300 1 acctttccaa tttggagcta gaaatggacg aggagagtct tcagacatta tctctgcagt 
306} gtgagccagc aaccaacaca ttgcctaaga atcctggtga caaaaagcct gtcaaatccg 
3121 agacctctcc agtagctcca agggcagggt cacaacagaa agctcagtcc ctgccacagc 
3181 cccagcagca gccaccacca gcacataaaa tcaaccaggg actacaggtt cccgccgtgt 
324 1 ccctttatcc ttcacggaag aaagtgcccg taaaggatct cccacctttt ggcataaact 
3301 ctccacaagc tttaaaaaaa attctttctt tgtctga^a aggaagtttg gaacgtcaca 
3361 agaaacaggc tgaagataca atatcaaatg catcttcgca gctttcttct cctcctactt 
3421 ctccacagag ttctccaagg aaaggctata ctttggctcc cagtggtact gtggataatt 
348 1 tttcagattc tggtcacagt gaaatttctt cacgatccag tattgttagc aattcgtctt 
3541 ttgactcagt gccagtctca ctgcacgatg ags^cgcca gaggcattct gtcagcatcg 
3601 tggaaacaaa cctagggatg ggcaggatgg agaggcggac ca^attgaa cctgatcagt 
3661 atagcnggg gtcctatgca ccaatgtccg agggccgagg cttatatgct acagctacag 
3721 taamcttc tccaagcaca gaggaacttt cccaggatca gggggatcgc gcgtcacttg 
3781 atgctgctga cagtggccgt gggagctgga cgicatgctc aagtggctcc catgataata 
3841 tacagacgat ccagcaccag agaagctggg agactcttcc attcgggcat actcactttg 
390 1 attattcagg ggatcctgca ggtttatggg catcaagcag ccatatggac caaattatgt 
3961 tttctgatca tagcacaaag tataacaggc aaaatcaaag tagagagagc cttgaacaag 
4021 cccagtcccg agcaagctgg gcgtcttcca caggttactg gggagaagac tcagaaggtg 
4081 acacaggcac aataaagcgg aggggtggaa aggatgtttc cattgaagcc gaaagc^;ta 
4141 gcctaacgtc tgtgactacg gaagaaacca agcctgtccc catgcctgcc cacatagctg 
4201 tggcatcaag tactacaaag gggctcattg cacgaaagga gggcaggtat cgagagcccc 
4261 cgcccacccc tcccggctac attggaauc ccattactga ctttccagaa gggcactccc 
4321 atccagccag gaaaccgccg gactacaacg tggcccttca gagatcgcgg atggtcgcac 
4381 gatcctccga cacagctggg ccttcatccg tacagcagcc acatgggcat cccaccagca 
4441 gcaggcctgt gaacaaacct cagtggcata aaccgaacga gtctgacccg cgcctcgccc 
4501 cttatcagtc ccaagggttt tccaccgagg aggatgaaga tgaacaagn tctgctgttt 
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4561 gaggcacaga cttttctgga agcagagcga gccacctgaa aggagagcac aagaagacgt 
4621 cctgagcatt ggagccttgg aactcacatt ctgaggacgg tggaccagtt tgcctccttc 
468 1 ccigccttaa aagcagcatg gggcttcttc tccccttctt cctttcccct ttgcatgtga 
474 1 aatac^ga agaaattgcc ctggcacttt tcagactttg ttgcttgaaa tgcacagtgc 
4801 agcaatcttc gagctcccac tgttgctgcc tgccacatca cacagtatca ttccaaattc 
4861 caagatcatc acaacaagat gattcactct ggctgcactt ctcaatgcct ggaaggattt 
4921 ttmaatct tccttttaga tttcaatcca gtcctagcac ttgatctcat tgggataatg 
4981 agaaaagcta gccattgaac tacttggggc cmaaccca ccaaggaaga caaagaaaaa 
5041 caatgaaatc ctttgagtac agtgcttgtc cacttgttta caatgtcctc cttttaaaaa 
5101 aaaaaatgag tttaaagatt ttgttcagag agtaaatata tatccattta atgattacag 
5161 tattatttta aaccttaagt agggngcca gcctggtttc tgaaaaacca aatatgccgg 
5221 acagggtgtg gccacaccaa gaagacggga agacctggct tgtgaccctg gcttcccatg 
5281 tccttctggt ctcacccgcg aagtgcccta tcctggaagt atgaaatgtt agccaattaa 
5341 taccaagaca cctcatctgc tccttcccca gtggatgggg ttcttctgta aaactgtttg 
5401 cacatggcca ggggagggaa ctaggaccct tgtgtcctgt ctgagcctta tggaggcagg 
5461 acggtgtcat tggcggatgt gtcctgctcc attgagatgg atggcaaacc ccatttttaa 
5521 gttatatttc tttgattttt gttaatttag aggtgtaggt tttgttmt gttttttgtt 
5581 tttttttaag agaaacattt ataactggat agcattgcag tgaaagcagc ttgggatgtt 
5641 ggagctaatg ccagctgttt atactgctct ttcaagacag cctcccttta ttgaattggc 
5701 attagggaat aaacaagcct ttaaacgtga taaaagatca aaaacctggt tagacatgcc 
5761 agcctttgca aggcaggtta gtcaccaaag actaacctcc aagtggcttt atggacgctg 
5821 catatagaga aggcctaagt gtagcaacca tctgctcaca gctgctatta accctataat 
5881 gactgaaatg acccctccac tctatttttg tgttgttng cacagactcc ggaaa^ga 
5941 aggctgccaa tctgagtagt actcaaatgt gaggaactgc tggtcttgga ttttttttcc 
6001 attaaattca gctgatcata ttgatcagta gataaacgta aatagcttca aattttaaaa 
6061 gtggaattgc agtgtttttt cactgtatca aacaatgtca gtgctttatt taalaattct 
6121 cttctgtatc atggcatttg tctacttgct tattacattg tcaattatgc amgtaatt 
6181 ttacatgtaa tatgcattat ttgccagttt tattatatag gctatggacc tcatgtgcat 
6241 atagaaagac agaaatctag ctctaccaca agttgcacaa atgttatcta agcattaagt 
6301 aattgtagaa cataggactg ctaatctcag ttcgctctgt gatgtcaagt gcagaatgta 
6361 caattaactg gtgatttcct catacttttg atactacttg tacctgtatg tcttttagaa 
6421 agacattggt ggagtctgta tcccttttgt atttttaata caataattgt acatattggt 
6481 tautttttg ttgaagatgg tagaaatgta ctatgtttat gcttctacat ccagtttgta 
6541 caagctggaa aataaataaa tataacat (SEQ ED NO: 1] 
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1/a 31/11 

ACT AAA GGG AAC AAA AGC TGG AGC TCC ACC GCG GTG GCG GCC GCT CTA GAA CTA GTG GAT 
TKGNKSW S STAVAAALELVD 
1*KGTKAGAPPRWRPL*N*WI 
♦REQKL ELHRGGGRSRTSGS 
61/21 91/31 

CCC CCS GGC TGC AG6 AAT TQA AGC GOT GGG AAG GAT GTC TCC GCT GAG GCA GAG AGC AGC 
PPGCRNS SGGKDVSAEAESS 
PRAAGI QAVGRMSPLRQRAA 
PGLQEF KRWEGCLR*GREQQ 
121/41 151/Sl 

AOC GTG CCC CTG ACT ACA GAG GAA GCC AAA CCT GTC CCT ATG CCT GCC CAC ATA GCT 

SMVPVTT EEAKPVPHPAHIA 
A-WCP*LQRKP1ILSLCI.PT*L 
KGARDYRGSOTCPYACPHSC 
181/61 211/71 

GX6 AOG CC6 AGC ACT ACC AAG GGA CTC ATC GCA CGG AAG GAA GGC AGG TAC CGG GAG CCG 
VTPSTTKGLIARKEGRYREP 
RRALPRDSSHGRKAGTGSR 
DAEHYQGTHRTEGRQVPGAA 
241/81 271/91 

CCT CCC ACA CCT CCA GGC TAC GTG GGC ATC CCC ATT GCC GAT TTC CCA GAA GGG CCT TGC 
PPTPPGYVGIPIADFPEGPC 
LPHLQATWASPLPISQKGLA 
SHTSRLRGHPHCRFPRRALP 
301/101 331/111 

CAC COG GCC AGG AAC CCC CCG GAT TAC AAC GTG GCC CTG CAG CGG TCC CGC ATG GTG GCA 
HPARKP P DYNVALQRSRMVA 
TRPGS 'P R ITTWPCSGPAWWH 
PGOEAPGI.QRGPAAVPHGGT 
361/121 391/131 

COG CCC ACT GAG GCC CCG GCA CCG GGC CAG ACG CCG CCT GCA GCC GCA GCC AGC CGG CCG 
RPTEAPAPGQTPPAAAASRP 
GPLRPRH RARRRLQPQPAGR 
AH*GPGTGPDAACSRSQPAG 
421/141 451/151 

OGC AGC AAG CCA CAG TGG CAC AAG CCC AGC GAC GCA GAC CCA CGC CTC GCG CCC TTC CAG 
GSKPQWHKPSDADPRLAPFQ 
AASHSGTSPATQTHASRPSS 
QQATVAQAQRRRPTPRALPA 
481/161 511/171 

CCG CAG GCT TCG CAG GAG CGG AGG AGG ACG AAG ATG AAC AAG TGT CTG CTG TTT GAG GCG 
POASQERRRTKMHKCLLFEA 
RRliRRSGGGRR* TSVCCLRR 
AGFAGAE EDEDEQVSAV* GA 
541/181 571/191 

CAG GCT CCT -TGA TCC ACA GTG AGC CAC CCA AAG GAG AGC ACA AGA AGA CGT CCC AAG CCT 
QAP* STVSHPKESTRRRPKP 
RLLDPQ *ATQRRAQEDVPSL 
GSLIHSEPPKGEHKKTSQAL 
601/201 631/211 

TGG AGC CTT GGC ACG CAC ATC TGA GGA TGG TGG ACC AGT TTG CCT CCT TCC CTG CCT TAA 
PQ WSLGTKI*GWWTSLPPSLP* 
^ GALART S EDGGPVCLLPCLK 

T-H EPWHAHLRMVDQFASFPALK 
661/221 691/231 
%m AGC AGC ATG GGG CTT CTT CTC CCC TTC TTC CTT TCC CCT TTG CAT GTG AAA TAC TGT GAA 

3 SSMGLLLPFFLSPLHVKYCE 
&£ A-AWGFFS PSSFPLCM*NTVK 

j2 QHGASSPLLPFPFACEIL*R 
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721/241 

751/251 



GAX ATT GCC CTG GCA CTT TCr Lzt 
K L P „ H F A n \ r \ \ Q ^ ^ S P . 



781/2C1 

OCT OCT GCC TGC CaC GTC ACG [SEQ ID NO: 3] 
A A A c H V T [SEQ ID NO: 4] 
C c I. \ \ \ [SEQ ID NO: 5] 
^ ^ ^ " [SEQ ID NO: 6] 
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